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Earthquake activity innorthern Arizo- 
na during1990 and 1991 mainly occurred 
in two regions: the Grand Canyon and 
MogollonPlateau (Table 1; Figure 1). Sev- 
eral earthquakes had also beenrecorded 
in  theseareas in 1989 (Brumbaugh, 1990). 

Earthquakeactivity intheGrandCanyon 
area greatly increased in 1988, when a 
swarm of events shook the South Rim in 
September. This trend continued in 1989, 
capped in  March by two tremors with a 
local magnitude (M,) of 4.0. I n  1990 and 
1991, the earthquakes at  the South Rim 
were of lower magnitudes: a total of 11 
events of M, 1.8 to 3.0 were recorded. 

The largest earthquake in Arizona in  
1990 and 1991 was a n  M, 4.0 event that 
occurred in  April 1991 at Jacob Lake, 
approximately 40 kilometers north of the 
Grand Canyon's North Rim. This earth- 
quake was felt at  Fredonia, Kanab, Big 
Springs, and Jacob Lake. Although Big 
Springs and Jacob Lake were thecommu- 
nities closest to the epicenter, the highest 
intensity (Von theModified Mercalliscale) 
was felt at Fredonia. Reports of the trem- 
or's effects in Fredonia included win- 
dows, doors, anddishesrattling; pictures 
swinging; and small objects (e.g., dishes) 
moving. The earthquake appears to be 
associated with the West Kaibab fault 
zone. Seismic events in  this area have 
beenwell documented since 1980 (Kruger- 
Knuepfer and others, 1985; Bausch and 
Brumbaugh, 1992). 

The Mogollon Plateau had been an  
area with little historical earthquake ac- 
tivity: only two tremors (M, 4.0 in 1953 
and M, 4.1 in 1967) had been located in 
the region before 1989. This changed in 
April 1989, when an M, 3.4 earthquake 
was recorded at  Chavez Mountain and 
was followed that same year by 18 more 
events on the plateau, two of whichwere 
M, 3.0 to 3.5. Twelve events occurred in 
this region in 1990near Sunset Mountain, 
but no events were detected in  1991. 
None of the earthquakes on the Mogollon 
Plateau were reported as being felt. 

Other earthquake activity in northern 
Arizona during 1990 and 1991 included 
scattered events from the Utah border to 
the southern part of the Mogollon Rim. 
There were two events in 1991 (in Jan- 
uary and November) in Chino Valley, 
which is just south of the Mogollon Rim. 
The second event (M, 3.5) shook resi- 
dents in Prescott and Prescott Valley. 

Local police and fire departments report- 
ednumerous calls aboutthe tremor. Some 
callers thought they had felt an explosion. 
The ground shaking was especially no- 
ticeable to those on the second and third 
floors of buildings, such as the Prescott 
County Annex. The events in this area 
ended a period of quiescence that fol- 
lowed an M, 5.1 earthquake in 1976. 

The Northern Arizona Seismic Net- 
work, operated by the Arizona Earth- 
quake Information Center (AEIC), con- 
tinued to expand and upgrade during 
1990 and 1991. The network grew to 
seven stations when the newest station 
at Blue Ridge (BRDG) on the Mogollon 
Plateaubeganoperatingin 1990. The station 

Table 1. Arizona earthquakes (M, > 1.0) detec 

at Flagstaff was upgraded in 1991 by 
conversion to broadband digital record- 
ing for its three seismometers. A new 
seismic alarm system being installed in 
Flagstaff will notify AEIC personnel 
whenever a significant earthquake (M,2 
4.0) occurs in Arizona. 
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:tea in 1990 and 1991 by fhe AEIC network. 

Date Latitude Longitude Depth Origin . 
(1990) PN) PW) (km) Time %I Epicenter 

2-25 34.95 111.13 3 17:38:19.5 1.9 Sunset Mtn. 
3-1 35.10 111.08 21 2:10:38.7 2.0 Sunset Mtn. 
3-1 36.02 112.22 12 20:22:29.5 1.9 Grand Canyon 
4-1 35.04 111.04 5 19:58:4.0 1.8 Sunset Mtn. 
4-1 2 34.91 110.99 15 20:15:38.8 2.2 Sunset Mtn. 
4-13 35.02 111.10 4 8:54:3.4 1.9 Sunset Mtn. 
4-15 36.10 110.99 18 7:25:37.1 1.8 Coal Mine Mesa 
4-18 35.08 111.63 18 0:2929.2 2.2 Coulder Mtn. 
4-25 35.02 110.99 3 22:45:29.9 2.1 Sunset Mtn. 
5-7 36.06 112.28 14 5:2:59.2 2.2 Grand Canyon 
5-7 36.07 112.16 14 6:35:6.7 2.1 Grand Canyon 
5-19 35.10 111.13 3 5:5:44.2 1.9 Sunset Mtn. 
5-20 34.99 110.98 11 3:1:1.4 2.3 Sunset Mtn. 
5-26 36.04 111.99 8 3:46:6.0 1.8 Grand Canyon 
5-27 34.99 110.97 2 21:11:36.7 2.4 Sunset Mtn. 
5-29 34.90 110.94 14 17:34:53.8 2.6 Sunset Mtn. 
6-8 35.49 111.61 11 21:11:53.2 2.3 S P Crater 
6-13 35.19 110.98 8 2:0:23.5 2.5 Sunset Mtn. 
6-13 34.99 111.07 11 4:59:9.7 2.0 Sunset Mtn. 
6-13 36.41 112.54 12 6:46:20.4 2.2 Steamboat Mtn. 
6-22 36.05 112.22 2 16:24:57.4 2.2 Grand Canyon 
7-18 37.06 113.46 1 1:33:6.7 2.8 west of Fredonia 
10-1 7 36.53 111.13 3 11:48:23.5 2.9 Kaibito Plateau 

(1991) 
1-25 34.76 112.17 8 12942.0 1.7 Prescott/Jerome 
1-30 35.35 111.72 16 4:11:37.5 1.7 Flagstaff 
4-26 36.60 112.40 4 13:8:30.0 4.0 Jacob Lake 
5-16 35.97 112.27 22 0:47:13.9 1.8 Grand Canyon 
5-25 36.20 112.39 10 20:57:26.9 1.8 Grand Canyon 
7-10 36.95 111.59 5 6:14:14.0 3.0 Glen Canyon 
8-14 35.94 112.21 20 12:19:50.7 2.9 Grand Canyon 
8-14 36.05 112.16 11 19:48:21.7 2.0 Grand Canyon 
8-22 36.00 112.13 2 16:41:1.0 3.0 Grand Canyon 
11-13 34.60 112.30 5 21:37:26.8 3.5 Prescott Valley 

M, = Local magnitude. 
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